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@ Rotary nozaite ayatam. 

@ A rotary nozzle system attached to the outlet of a 
metallurgical vessel to serve as a gate valve for controDtng the 
rats of pouring of molten metal. A slide piala brick <S1) and 
bottom plate brick (41), each having a nozzte bore (52, 42), are 
relatively rotated in a surface-to-surface contact condition to 
adjust the degree of communication opening ol the nozzle 
bores (52. 42). Each of ttie plate bricks (41 . 51 ) ts formed on tha 
outer peripheral surface thereof with a flat portton (41b.c,e,f; 
51b.c.e,f) for receiving the driving force for the ralath/a rotatkxi 
and/or the reaction force at each of four iocatiorts arranged at 
angular intafvala of 90^. 
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Description 



ROTARY NOZa-E SYSTEM 



The present Invention relates to a rotary nozzle 
system which is attached to the bottom outlet of a 
metallurgical vessel, such as, a ladle or tundish, 5 
whereby Its slide plate brick fs rotated so as to 
adjust the opening and closing or the degree of 
opening of a nozzle bore formed In a fixed bottom 
plate brick and thereby to control the rate of pouring 
of molten steal or the like. 70 

Rotary nozzle systems have been used widely 
with ladles for receiving the molten steel tapped 
from a converter to transport or pour the molten 
steel Into mokis. tundishes for receiving the molten 
steel from a ladle to pour the molten steel Into molds is 
and the like. 

A good example of this type of rotary nozzle 
system Is shown In U.S. Patent Ho. 4.391,080. 

The conventional rotary nozzle system Is disad- 
vantageous in that there is the danger of the slag or 20 
the like entering between the sliding surfaces of the 
slide plate brick and the fixed bottom plate brick and 
causing leakage of the molten steel. The entry of the 
slag or the Fike between the sliding surfaces is 
promoted by the occurrence of cracks extending 25 
radially from the nozzle bores In the fixed and slide 
plate bricks and ttierefore It is necessary to bind 
each of the plate bricks all around Its periphery from 
outside with a steel band or the like. Also, during the 
closing of the nozzle bores, if the interfacial pressure 30 
between the brick sliding surfaces which varies In 
Inverse proportion to the magnitude of the area of 
contact between the plate bricks is allowed to rise 
slowly, the force of the molten steel flowing through 
the throttled flow passage acts In directions tending 35 
to separate the sliding surfaces from each other and 
thus the molten steel tends to enter between the 
sliding surfaces. Moreover, there are cases where 
the fixed bottom plate brick shifts dwing the rotation 
of the sikje plate brick and such movement causes 40 
an excessive sliding movement^ thereby promoting 
the entry of the molten steel between the sHdIng 
surfaces. 

It is the primary object of the present Invention to 
provide a rotary nozzle system so designed that 45 
during the relative rotation of a slide plate brick and a 
fixed bottom plate brick the molten metal or slag Is 
prevented from easily entering between the sliding 
surfaces of the plate bricks from around the nozzle 
bores and hence the occurrence of any trouble of SO 
run-out from between the sliding surfaces Is not 
easy. 

It is another object of the invention to provide 
such rotary nozzle system so desigried that a 
binding force Is caused to act on the outer periphery 55 
of each of the two plate bricks from all sides without 
using a steel band or the like thereby preventing the 
occurrence of radial cracks or the from the nozzle 
bore in the plate brick, and also the fixed bottom 
plate brick is prevented from making any undeslred €0 
shift when a turning force is transmitted to the slide 
plate brick. 

It is still another object of the Invention to pnMide 



such rotary nozzle system so designed that the 
Interf^dal pressure between the siWIng surfaces of 
the plate bricks Is caused to rise more rapkljy during 
the starting period of the closing of the nozzle bore. 

To accomplish the above objects. In accordance 
with one aspect of the rotary nozzle system 
according to the Invention each of the plate bricks is 
formed on its outer peripheral surface with four flat 
portions arranged at angular intervals of 90* so as to 
receive the driving force for the relative rotation 
and/or the reaction force. 

In accordance with a preferred embodiment of the 
invention, each of the plate bricks has a regular 
octagonal outer shape (contour). 

In accordance with another aspect of the inven- 
tion, the outer periphery of each plate brick is 
enclosed by a support frame formed with four flat 
Inner peripheral wall surfaces at angular interval of 
90° to correspond to the flat portions on the outer 
periphery of the plate brick and unopposmg two of 
the flat inner peripheral wafl sur^ces are each 
adjustable In position so as to be closa to or away 
from the counter flat portion. 

In accordance with a preferred embodiment of the 
invention, with a view to rapidly increasing the 
interfaclal pressure between the sliding surface of 
the plate bricks in response to the relative rotation 
during the starting period of the closing of the nozzle 
bore, the slide plate brick and the fixed bottom plate 
brick have regular octagonal outer shapes of the 
same size with each other and their regular 
octagonal outer shapes are exactly registered 
without any shift when the nozzle bores of the plate 
bricks are brought Into alignment. 

In accordance with another embodiment of the 
Invention. In order that the extraneous matter 
entering between the sliding surfaces of the plate 
bricks may be discharged to the outside in response 
to the relative rotation, the sliding surface of the 
fixed bottom f^ta brick is formed with a groove 
extending from ttie Inside to the outer periphery. 
This groove Is formed at a position such that the 
groove is not communicated simuKaneousiy with 
both of the nozzle bores within the range of relative 
rotational angles of the plate tuicks. In accordance 
with a specifjc example, the groove extends r^itally 
on the opposite side of the nozzle bore with respect 
to the center of the relative rotation of the plate 
bricks. 

Reference wni now be made byway of example, to 
the accompanying drawings, in which: 

Fig. 1 is a partially cutaway perspective view 
showing the construction of a conventional 
rotary nozzle system; 

Rg. 2 is a schematic side view showing the 
conditions of the principal parts of the conven- 
tional rotary nozzle system in use; 

Fig. 3 is a plan view of the slide plate brick 
used in the conventional rotary nozzle system: 

Fig. 4 is a plan view of the rotor in the 
corwentlonal rotary nozzle system; 
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Fig. S Is a graph showing the relation between 
the relative rotational angle B (abscissa) and 
the Interfaclal pressure P (ordinate) between 
the sliding surfaces In the conventional rotary 
nozzle system: 

Fig. 6 is a partial sectional view for explaining 
the manner in which the molten metal flows 
• during the starting period of the closing of the 
nozzle bore; 

Fig. 7a and 7b are respectively a plan view 
showing an example of the fixed bottom plate 
brick used In a rotary rKSzzte system according 
to the invention and a sectional view taken 
ak}r>g the line Vil • VII of Fig. 7a: 

Fig. Ba and Bb are respectJveiy a plan view 
showing an example of the slide plate brick 
used in the rotary nozzle system according to 
the invention and a sectional view taken along 
the line Vill- VIII of Fig. Ba: 

Fig. 9 is a plan view showing the condition In 
which a fixed bottom plate brick b raceived in a 
support frame in a rotary nozzle system accord- 
ing to an embodiment of the inventton; 

Fig, 10 Is a plan view showing the condition in 
which a slide plate brick Is received in a frame 
support (rotor) In the rotary nozzle system 
Bccorcflng to the embodiment of the invention; 

Fig. 11 is a graph showing the retatk)n 
between the relative rotational angle B (ab* 
scissa) and the interfacial pressure P (ordinate) 
between the sliding surfaces In the rotary 
nozzle system according to the embodiment of 
the invention; 

Fig. 12 is a perspective view showirrg tt>e 
fixed bottom plate brick used In a rotary nozzle 
system according to another embodiment of 
the invention : 

Fig. 13 is a scliemattc diagram showing the 
relative rotational ar>gutar positional relation 
between the fixed bottom plate brick of Fig. 12 
and the slide plate t>rick in surface-to-surface 
contact with the former; 

Fig. 14 is a plan view of the fixed bottom plate 
brick shown in Fig. 12 

Fig. 15 shows the measurement result of the 
surface-to-surface contact condition obtained 
by using the fixed bottom plate brick of Fig. 12: 
and 

Fig. 16 shows the measurement result of the 
surface-to-surface contact condition obtained 
by using the fixed bottom plate brick with no 
grove shown In Fig. 7a. 
Before describing preferred embodiments of the 
Invention, a conventional rotary nozzle system will be 
described with reference to Fig.. 1 to 6 to factlitate 
the understanding of the invention. 

Fig. 1 is a perspective view of a rotary nozzle 
system of the type used convent'onafly and Fig. 2 is a 
schematic diagram showing the principal parts of 
the rotary nozzle system in sectton. in the Figures, 
numeral 4 designates a base member attached to 
the bottom shell of a vessel 1 comprising a ladfe or 
the like, and 5 a support frame pIvotatHy attached to 
the base member 4 with a hkige and formed with a 
recess 6 in which fixedly mounted Is a fixed t>ottom 



plate brick 7 made of a refractory material and 
including a r>ozz)e bore 8. Numeral 2 designates a 
top nozzie fitted in the bottom shell of the ladle 1 and 
its nozzle bore 3 is aligr^ed with the rtozzle bore 8 of 
5 the bottom plate brick 7. 

Numeral 12 designates a rotor provided with a 
spur gear 13 which Is an integral part of the outer 
surface thereof. The rotor 12 is formed with a recess 
14 in which fixed)y mounted is a sikle plate brick 17 

10 made of a refractory material and including nozzle 
bores 18 and 19 the rotor 12 is received in a case 28 
which is pivotably attached to the base member 4 
through a hinge. When lha support 5 and the case 28 
are ckised, the slide plate brick 17 Is pressed against 

%S the bottom plate brick 7 by a plurality of springs 29 
mounted in the case 28. Numerals 24 and 25 
designate collector nozztos respectlvty having 
nozzle bores 26 and 27 which are respectively 
aligned with the nozzle bores 18 and 19 of the sTkte 

20 plate brick 17. 

As shown in Rg. 3, ttra slide plate brick 17 is 
formed into an oval sha^e with the skies forming fiat 
portions 20 and 20a. Also, as shown In Rg. 4« the 
recess 14 of the rotor 12 is fornned into a shape 

25 which is similar to but sWghtly greater than the slkle 
plate brick 17 and Its skies are formed with locking 
portions 15 corresporKiing to the flat portions 20 and 
20a of the slide plate brtek 17 and each of the locking 
portions Is formed with a cutout 16. The slkle plate 

30 brrck 17 Is received and fixedly OKXinted in the 
recess 14 of the rotor 12 by fastening a w^dge 22 
fitted In each of the cutouts 16 of ttie rotor 12 with a 
boK 23 as shown in Fig. 2. 
The bottom plate brick 7 Inas substantially the 

S5 same shape as tf>e slide plate brick 17 and it is 
received and fixedly mounted in the recess 6 of the 
support frame 5 t>y fastening a screw 9 through a 
locking piece 10 as shown in Ftg. 2. 
As wIH be seen from Fig. 1. the rotary nozzle 

40 system constructed as described above is so 
designed that after the support frame 5 and tf>e case 
28 have been closed, the rotor 12 is rotated by an 
electric motor 30 through an Intermediate gear 31 
and the spur gear that the slkle plate brick 17 

45 mounted on the rotor 12 Is rotated arnS the relative 
positions of the nozzle bore B of the bottom plate 
brick 7 and the nozzle tiore 18 (or 19) of the slide 
plate brick 17 are adjusted, thereby adjusting the 
nozzie opening as desired. 

SO V\/hile tt>e rotary nozzle system of the above type Is 
now in wide use owing to its various advantages over 
the formerly used reciprocatlng-type slide nozzle 
system, the bottom plate brick and the slkle plate 
brick forming the essential parts of the system 

55 involve the following problems. 

(1) There Is the danger of the slag or the like 
entering between the sliding surface of the plate 
bricks 7 and 17 so that the degree of the ctose 
contact behveen the plate bricks 7 and 17 is 

€0 decreased and a gap Is produced, thereby causing 
the molten steel to leak from the gap. 

(2) Since the bottom plate brick 7 and the slide 
plate brick 17 are respectively mounted on the 
support frame 5 and the rotor 12 by pressing one 

£5 Side wall of each of the plate bricks 7 and 17 with the 
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screw 9 or the wedge 22. each of the pbta bricks 7 
and 17 ts contacted with the support frame 5 or the 
rotor 12 with only one of the flat portions or cutouts 
(e.g.. the flat portion 20a in Fig. 3). As a result, the 
pressing force is concentrated at the sides of the f Jat 
portion 20a and no binding force is provided for the 
cracks caused radially from the nozzle boras 8, 18 
and 19 of the piate bricks 7 and 17. 
To prevent this, a steel band 21 (Fig^) must be 
fastened on the outer periphery of the ptate bricks 7 
and 17» respectively, and this operation Is very 
difficult. 

(3) The interfacial pressure P (Kg/cm^) between 
the bottom plate brick 7 and the slide ptate brick 17 
is as fdltows 

"I 

Where K is the pressing force of the springs 29 and S 
is the contact area of the plate bricks 7 and 17. Thus, 
the Interfacial pressure P Is Increased with a 
decrease in the contact area of the plate bricks 7 and 
17. Fig. 6 shows by way of example the relation 
between the rotational angle 9 of the side plate 
brick 17 and the Interfacial pressure P. In other 
words, the Interfacial pressure P Is as low as about 
8.4 Kg/cm2 at the position of 0° where the nozzle 
bores 6 and 1 8 are fully opened and the contact area 
of the plate bricks Is decreased as the slide plate 
brick 17 is rotated. Thus, the interfacial pressure P is 
increased gradually (e.g., 8.6 Kg/cm* when the 
rotational angle 9 is 22.5°) and the interfacial 
pressure P is increased to about 9 Kg/cm2 at the 
position where the rotational angle 0 attains 97*^ 
Thus fully closing the nozzle bores 8 and 18. Then, 
when the sBde plate brick 17 Is rotated further, the 
interfacial pressure P is Increased slightly but It 
remains substantially on the same level. The Interfa- 
cial pressure P is decreased when the opening of the 
nozzle bores 6 and 18 is started again. 

In operation, when the sifde plate brick 17 Is 
rotated from the fully-open positiqn in the closing 
direction, as shown in Fig. 6, the falling molten steel 
strikes against and Imports a heavy Impact force to 
the edge uper surface of the nozzle bore 8 of the 
slide piate brick 17 and the molten steel Is 
introduced onto the edge lower suriace of the 
bottom plate brick 7. Thus, not only the edges of the 
nozzle bores 8 and 18 of the plate bricks 7 and 17 
suffer melting loss, but also the pressing force due 
to the impact produces a gap between the sliding 
surfaces of the plate bricks 7 and 17 thus causing 
the danger of the molten metal leaking from the gap. 

Therefore, while it is desirable that the Interfacial 
pressure P Is Increased rapidly during the initial 
closing period of the nozzle bores, in the past the 
rise of the interfacial pressure P at this stage is 
gentle as shown in Fig. 5 thus tending to cause such 
problems as mentioned previously. 

{4) Since the slide ptate brick 17 Is pressed 
against the bottom plate brick 7 by the springs 29. 
when the rotor 12 Is rotated, the rotation is 
transmitted to the flat portion 20 of the slide plate 
brick 17 from the locking portion 15 of the rotor 12 
and the slide plate btick 17 is driven into rotation by 
the locking portion 15. However, the relation bet- 
ween the locking portion 15 and the flat portion 20 is 



such that the rotational and linear binding rs 
provided only in one direction. Thus, when the rotor 
12 is rotated, there is the danger of the slide plate 
brick 17 escaping In a direction parallel to the flat 

5 portion 20 and this causes an excessive sliding 
movement, thereby promoting the entry of the slag 
or molten steel between the sliding surfaces. 
Referring now to Figs. 7 and 8, there Is illustrated an 
embodiment of the Invention with Fig. 7a showing a 

10 plan view of its fixed bottom plate brick, Fig. 7b a 
sectional view taken along the line Vll - VII of Fig. 7a, 
Fig. 8a a plan view of its slide plate brick and Fig. 8b a 
sectional view taken along the line VIII -VIII of 
Fig. 8a. 

15 In the rotary nozzle system according to this 
embodiment, each of a fixed bottom plate brick 41 
and a slide plate brick 51 has a regular octagonal 
planar outer shape and Includes a nozzle t>ore 42 or 
52 formed so as to position its center on the vertical 

20 bisector of one side of the octagon. While, In this 
embodiment, the slide plate brick 51 Includes the 
single nozzle bore 52, it is possible to form two or 
nnore nozzle bores. The illustrated plate bricks 41 
and 51 have the regular octagonal planar outer 

25 shapes of the same size so that the nozzle bores 42 
and 52 are aligned exactly when the plate bricks 41 
and 51 are placed one upon another so as to bring 
their outer shapes into registration. 
Fig. 9 is a bottom view of the rotary nozzle system 

30 showing the condition In which the bottom plate 
brick 41 is mounted in a support frame 5a and the 
suf^ort frame 5a is formed with a recess Sa of the 
octagonal shape which Is similar In shape, slightly 
greater In size and slightly smaller in depth than the 

35 thickness of the bottom plate brick 41. The bottom 
plate brick 41 is received in the recess 6a and It Is 
pressed and held in place by screws 9a and 9b 
through locking pieces 10a and 10b respectively 
arrar>ged at wall surfaces 41a and 41 f on one side 

40 thereof. 

Fig. 10 is a plan view of the rotary nozzle system 
showing the condition in which the slide plate brick 
51 is mounted on a rotor 12a and the rotor 12a is 
formed vwth an octagonal recess 14a which is similar 

45 In shape, slightly greater in size and slightly smaller 
in depth than the thickness of the slide plate brick 
51. The slide plate brick 51 is received in the recess 
14a and It Is pressed and held in place by wedges 
22a and 22b and screws 23a and 23b through wall 

SO surfaces 51e and 51f on one side thereof. In Figs. 9 
and 10, numerals 43 and 53 designate heat-resisting 
cushioning members which are each provided 
between the inner wall surface opposite to the 
pressing side of the recess 6a or 14a and a wail 

55 surface 41a or 51 a of the bottom plate brick 41 or the 
slide plate brick 51 and these cushioning members 
need not necessarily be provkfed. Also, while the 
plate bricks 41 and 51 are each held In place with the 
screws 9a md 9b or the wedges 22a and 22b. any 

60 other means may be used. 

As will be seen from the Figures, the bottom plate 
brick 41 and the slide plate brick 51 respectively 
received in the recesses 8a and 14a of the support 
frame 5 and the rotor 12 are positively held in place In 

65 the recesses 6a and 1 4a by virtue of the fact that the 



7 



0223561 



8 



wall surfaces 41b. 41c and 51b. 51c opposing the 
pressing sides on the opposite side thereto are 
pressed against the inner wall surfaces of the 
recesses 6a and 14a. respectlvety* Thus» each of the 
bottom plate brick 41 and the slide plate brick 51 has 
its outer periphery bound from all the sides at 
Intervals of 90'' and this is much effective In 
precenting the spreading of the cracks in the bottom 
plate brick 41 and the slide plate brick 51. thereby 
eliminating the need to wrap a steel k>and. Also, each 
of the plate bricks 41 and 51 is bound at the regular 
four sides so that even If the wedges 22a and 22b or 
the screws 23a and 23b are loosened, the sfide plate 
brick 51 has an automatic centripetal functton and 
therefore there Is no danger of the slide plate brick 
shifting In a straight direction as in the case of the 
conventtonai system. 

Fig. 11 is a graph useful for explaining the 
operation of the embodiment. With this embocfiment. 
the tnterfacial pressure is as tow as about B.15 
Kg/cfir^ when the nozzle bores 42 and 52 of the 
bottom plate brick 41 and the sikie plate brick 52 are 
fully opened (at this time the rotattonal angle 9 of the 
slide plate brick 51 is assumed 0*^) Then, when the 
slide plate brick 51 is rotated in the directton of an 
arrow so that the nozzle bores 42 and 52 start to 
close. In response to the movement of the nozzle 
bore 52 of the slide plate brick 51 the contact area S 
between the plate bricks 41 and 51 Is decreased and 
noncontact portions a and b era formed at the 
peripheral edges of the plate bricks 41 »id 51. The 
area of these noncontact portions a and b becomes 
maximum when the sfide plate brick 51 has rotated 
22.5°. When this occurs, the contact area S is 
decreased rapidly and the interfaclal pressure P is 
tncraased up to about 8.75 Kg/cm^. In other words, 
during the Interval the interfacial pressure P is 
lrK?reased by about 0.6 Kg/cm* (about 7.4<Wo). In this 
connection, the conventional system of Fig. 5 
showed an increase of at)out 0.2 Kg/cm^ (about 
2.3iVb) during the interval. 

Then, when the slide plate brick 51 is rotated 
further through 45''. while the r>oncontact area due 
to the movement of the nozzle bore 52 Is lr>creased. 
the peripheral edge noncontact portions a and b are 
reduced to zero so that the contact area S on the 
whole is increased and the Interfacial pressure P Is 
decreased. Then, as thte slide plate brick 51 is 
rotated further, the area of the noncontact portion 
and the peripheral edge noncontact portions a and b 
due to the nozzle bore 52 is increased arKi the 
interfacial pressure P is Increased again. In this way, 
the Interfacial pressure P varies to describe a sine 
cun^e and It shows a tendency to increase with a 
steeper curve than the conventional system. 

Thus, In accordance with the Invention, the 
interfacial pressure P is increased rapidly by the 
variation in the contact area S of the plate bricks 41 
and 51 during the InKiai period of the clos^g of ttie 
nozzle bores 42 and 52 and this deals with the 
impact force of the molten steet applied to the edges 
of the nozzle bores 41 and 51 and the Introduction of 
the molten steel ttiereto, thereby preventing the 
molten steel from entering t>etween the sliding 
surfaces of the plate bricks 41 and 51. 



The inventor of the Invention, etc., have connected 
various experiments on plate bricks of the regular 
decagonal, hexagonal and other shapes in the 
course of completion of the inventk>n and It has 

5 . been found that the regular decagortal bricks are 
neariy circular thus failing to ensure a rapid rise of 
the Interfacial pressure, that the regular hexagonal 
brick includes sharp ar>gled portions so that even 
very small deformations of the plate bricks give rise 

10 to the danger of the edges of the sliding surfaces 
tniefferring with each other and making the relativB 
rotatton mpossible and that the regular octagonal 
bricks are excellent in all respects. 
While, in the above-described embodiment, the 

15 invention Is applied to a rotary nozzle system of the 
type in which its support frame and rotor are opened 
and ckised In a door-Uke manner, the invention is riot 
Kmlted thereto and it may. for example, be applied to 
rotary nozzle systems of different constructions 

2Q including one In wrhlch a fixed plate brick is directly 
attached to a base member and a slide plate brick is 
mounted on a rotor wtiich is opened and closed like 
a door and another In which a slide pfate brick is 
mounted on a vertically detachable rotor. Also, while, 

25 in this embodiment aach of the bottom plate brick 
and the ^e plate brick Is secured at two tocations 
to the support frame or the rotor, each of the plate 
bricks may be secured at a single location. 
Then, if the brick changing operation in a rotary 

30 nozzle system of the above type Is effected by the 
operators wearing dirty globes, there sometinr^e is 
the danger of mortar sticking to the sliding surfaces 
of the plate bricks so that if the door is closed thus 
setting the bricks as such place, the surface-to- 

35 surface contact between the sikfing surfaces is 
affected seriously and the molten metal is caused to 
penetrate during the sliding movement, thereby 
sometimes causing leakage of the molten metal. 
Also, the sofid matters such as the tar and 

40 lubricant may cause the similar effect as mentioned 
above. 

In accordance with a second embodiment of the 
invention which wilt now be described, there is 
provkjed a rotary noazte system in which the sliding 

45 surface of a bottom plate brick is formed with at least 
one groove extending from the Inside to the outer 
periphery thereof so that In re^>or^ to the rotatton 
of a slide plate brick a large part of the extraneous 
matter existing between the plate bricks is dis- 

50 charged and an excellent contact is ensured 
between the slkiing surfaces. 

When the slide plate brick is rotated, the extra- 
neous matter existing t>etween the plate bricks Is 
dtsctiarged to the outskJe through tt>e rrancontact- 

55 ing porttons and the nozzle bores and the extra- 
neous matter existing between the nozzle bores and 
the outer peripheries is stored In the groove, thereby 
ensuririg an excellent contact between the sikfing 
surfaces. 

$0 Fig. 12 is a perspective view of the fixed bottom 
plate t^rick used in the rotary nozzle system 
according to the second embodiment of the inven- 
tion. In this embocfiment, a groove 143 is formed in 
the sliding surface of a fixed bottom plate brick 141 

65 at a position opposite to a nozzle bore 142 to extend 
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from the inside to the outer periphery thereof. 

With the second embodiment constructed as 
described above, when a slide plate brick 151 is 
rotated as shown In Rg. 13» the extraneous matter 
existing between ttie plata bricks 141 and 151 is 
discharged In such a manner that It is discharged to 
the outside through noncontacting surface portions 
A and B in the outermost peripheral portions and 
through the nozzfe bore 142 In a zone C and it is 
stored In the groove 143 In a zone 0, thereby greatly w 
Improving the contact between the sllcSng surfaces 
of the plate bricks 141 and 151. 

It is to be noted that the extraneous matter 
existing in the central portion or a zone £ Is smalt 
and its effect on the contact between the sliding is 
surfaces is not large, thus making it unnecessary to 
give any particular consideration to the discharging 
of the extraneous matter in the zone E, Also, It Is 
required that the length of the groove 143 be at least 
the same or slightly greater than the width of the so 
rone D. Altennatively, the groove 143 nrwy be 
extended to near to the center of the plate brick 141 
as In the case shown In Fig. 13. However, If the 
groove 13 Is extended to be so close to the nozzle 
bore 142, there is the danger of the groove 143 25 
communicating with the nozzle bore 142 m the event 
of molting loss of the latter and thereby causing 
leakage of the molten metal. Thus, there shoukJ 
preferably be some distance between the groove 
143 and the nozzle bore 142. 30 

Fig. 16 and 16 show the results of the experiments 
conducted by using the bottom plate brick 141 of 
this embodiment and the bottom plats brick 41 of 
Rg. 7a which has no groove 143 In the sliding 
surface and rotating the slide plate brick with the ^ 
extraneous matters of the same size attached 
between the bottom plate brick and the sikto plate 
brick in each case. Each of the bottom plate bricks 
141 and 41 had an Inscribed drde of 320 mm and a 
thickness of 45 mm. and a groove 143 having a width 40 
of 15 mm, a depth of 5 mm and a length 145 mm was 
fornfted in the sliding surface of the bottom plate 
brick 141 on the opposlt side to a nozzle bore 142. 
Also, the extraneous matters were solid mortar of 10 
mm3 and two extraneous matters 1 44 were symme- 45 
trically arranged at positions apart by a distance I (25 
mm) from the outer side on either side as shown in 
Fig. 14 and the sDde plate brick was rotated to make 
Ivra rotations from the fully-open nozzle bore 
position at the room temperature. Then, a pressure so 
senwtlve paper was Inserted between the fixed plate 
brick and the slide plate brick to detemiine the 
contact condition between the plate bricks. 

In accordance with the results of the experiments. 
It was confirmed that while, In the rotary nozzle 55 
system using the bottom plate brick 141 according 
to the second embodiment, the contact (the bk>ck 
portion in the Figures) of the sliding surfaces is 
Improved considerably and satisfactory on the whole 
as shown In Rg. 15, in the case employing the 60 
bottom plate brick 41 having no groove in Its sliding 
surface the block portion is reduced and the contact 
of the sliding surfaces Is deteriorated greatly as 
shown In Rg. 16. In the Hgures, the horizontal white 
straight lines in the lower parts show the Joints of the 65 



heat sensitive papers. 

While. In the above-described embodiment, the 
groove 143 is provided at a position which opposite 
to and symmetrical with the nozzle bore 142, the 
groove 143 may be provided at any other position 
provided that the nozzle bores 142 and 152 and the 
groove 143 do not communicate simultaneously 
during the rotarion of the slide plate brick 141 and 
also Its number Is not limited to one, that is, two or 
more grooves may fc»e provided. The shape of the 
groove 143 needs not be of the same width over Its 
M^ole length and It may for example be shaped to 
Increase gradually In width toward Its outer end or to 
have a triangular shape fn section. 



Clalma 

1- A rotary nozzle system of the type in which 
a slide plate brick and bottom plate brick, each 
thereof having at least one nozzle bore, are 
relatively rotated in a surface-to*-surface con- 
tact condition to adjust a degree of communica- 
tion opening of said nozzle bores to control a 
rate of pouring of molten metal, characterized In 
that each of said plate bricks (41. 61) rs formed 
on an outer peripheral surface thereof with a fiat 
portion (41b.c.e,f; 51b.ce,f) for receiving a 
driving force said relative rotation and/or a 
reactton force at each of four locations ar- 
ranged at angular intervals of 90° . 

2. A rotary nozzle system according to claim 
1, characterized In that each of said plate bricks 
(41.51) has a regular octagonal outer shape. 

3. A rotary nozzle system according to claim 
1. characterized in that the outer periphery of 
each of said plate bricks (41, 51) is enclosed by 
a support frame (5a, 12a) having four flat inner 
peripheral wall surfaces (6a, 14a) arranged at 
angular intervals of 90" in correspondence to 
said flat portions, and that two of said flat Inner 
peripheral wall surfaces (6a, 14a). which are not 
opposing each other, are each adjustable In 
position so as to be close to and away from 
corresponding one of said flat portions (41e.f; 
61o,f). 

4. A rotary nozzle system according to claim 
1. characterized in that said slide plate brick 
(51) and s^d bottom plate brick (41) have 
regular octagonal outer shapes of the same 
size with each other, whereby said regular 
octagonal outer shapes of said plate bricks are 
registered exactly when said nozzle bores (42, 
52) said plate bricks are in alignment. 

5. A rotary nozzle system according to claim 
1, characterized In that at least one groove 
(143) Is formed In a sliding surface of one of said 
plate bricks to extend from the Inside to the 
outer periphery thereof. 

6. A rotary nozzle system according to claim 
5, characterized in that said groove (143) is 
formed at a positk>n whereby said groove (143) 
Is not simultaneously communicated with sakl 
nozzle bores (42. 52) wItMn a range of angles of 
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said relative rotation. 

7. A rotary no2zle system accorCRng to dalm 
5, characterized \n that said groove (143) 
extends radially with respect to the center of 
said relative rotation of said plate bricks on ttie 5 
opposite side to said nozzle bore thereof. 
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